Phenylarsine oxide stimulates hexose transport in 3T3-L1 adipocytes by a mechanism other than an increase in surface transporters.
Phenylarsine oxide (PAO) has been shown to exert a biphasic effect on glucose transport in 3T3-L1 adipocytes. At 10 microM, PAO activates transport threefold, but at higher concentrations an inhibition of transport is observed. In this paper we report a procedure for the subcellular fractionation of these cells which we use to examine the distribution of glucose transporters following PAO challenge. Quantitative immunoblotting showed that the glucose transporter content of the plasma membrane fraction increased with increasing PAO concentrations; a parallel increase in another insulin-responsive protein, the transferrin receptor, also occurred. However, cell-surface labeling procedures for the glucose transporter and transferrin receptor showed that PAO actually decreased the cell-surface concentrations of these proteins; the basis of this discrepancy may be that in the presence of PAO, intracellular vesicles containing these proteins associate with the plasma membrane, but do not fuse with it. The possibility that PAO modulated transport by direct interaction with the glucose transporter was investigated by examining the effects of PAO on transport in both erythrocytes and a reconstituted system of purified erythrocyte transporter in lipid vesicles. PAO was without effect on the rate of transport in these systems. The hypothesis that the stimulatory effect of PAO on transport might be due to the activation of the insulin receptor kinase activity was examined by assessing the phosphotyrosine content of the receptor and other proteins using anti-phosphotyrosine antibodies. PAO alone caused no detectable increase in receptor phosphotyrosine content. However, the combination of PAO and insulin led to the tyrosine phosphorylation of two proteins of Mr 68,000 and 57,000 which were not detected in cells treated with either PAO or insulin, and an increased phosphotyrosine content of proteins of Mr 95,000 and 165,000 when compared to cells treated with insulin alone.